Enzymatic activity and proteomic profile of class III peroxidases during sugarcane stem development.
Class III peroxidases are present as large multigene families in all land plants. This large number of genes together with the diversity of processes catalyzed by peroxidases suggests possible functional specialization of each isoform. However, assigning a precise role for each individual peroxidase gene has continued to be a major bottleneck. Here we investigated the enzyme activity and translational profile of class III peroxidases during stem development of sugarcane as a first step in the estimation of physiological functions of individual isoenzymes. Internodes at three different developmental stages (young, developing and mature) were divided into pith (inner tissue) and rind (outer tissue) fractions. The rind of mature internodes presented the highest enzymatic activity and thus could be considered the ideal tissue for the discovery of peroxidase gene function. In addition, activity staining of 2DE gels revealed different isoperoxidase profiles and protein expression regulation among different tissue fractions. In-gel tryptic digestion of excised spots followed by peptide sequencing by LC-MS/MS positively matched uncharacterized peroxidases in the sugarcane database SUCEST. Multiple spots matching the same peroxidase gene were found, which reflects the generation of more than one isoform from a particular gene by post-translational modifications. The identified sugarcane peroxidases appear to be monocot-specific sequences with no clear ortholog in dicot model plant Arabidopsis thaliana.